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PROGRAM 
of the 
NINETEENTH ANNUAL CONVENTION 
of 


The American Oil Chemists Society 


Roosevelt Hotel 


New Orleans, Louisiana 


May 14-15, 1928 


Monday, May 14, 1928 
(Afternoon Sessions, if necessary, at 2:30 p. m.) 
Convention called to order at 9:30 a. m. 
Invocation 
Greetings from the Interstate C. S. C. Association, 
HON. CHRISTIE BENET, General Counsel 
Reading of Minutes of last meeting 


Se Wr SP I oc ccccwneccvesexenscucn H. P. TREVITHICK 
Report of the Secretary-Treasurer.................000eue J. C. P. HELM 
Report of the Governing Committee................. H. P. TREVITHICK 
Report of the Membership Committee................. A. W. PUTLAND 
Report of the Sampling Committee ................... W. G. McLeop 
Report of the Planning Committee .................. H. J. MORRISON 
Paper, Studies on Gossypol......... 0... cc cece eee ceee Dr. E. P. CLARK 
Report of the Moisture Committee....................... W. H. IRWIN 
Paper, The Use of Organic Peroxides for Bleach- 

SEE ee Dr. F. VISSERT HOOFT 
Report of Refining Committee......................0000. C. B. CLUFF 
Paper, General Technique of Vegetable Oil Re- 

ESET ORES PAE ein rere aR Dr. ALEXANDER SCHWARCMAN 
Report of Neutral Oil. Committee.................. CLAUDE E. MCLEAN 
mempees GE Comte Commmntttes. . . wc ccc cece cccccccccces J. D. EVANS 


Report of Corn Oil Committee.....................000. M. M. DURKEE 
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May, 1928 


The Refiner’s Problems with Oil Purchased 
and His Relations with the Commercial Chemist....... G. G. Fox 
H. J. MORRISON 


Paper, 


Report of the Referee Board...............-..+++.55. 
Report of the Effect of Crude Mill Operations on 

es Te PEs 40 hn Koen es essnsseedntanaweed A. K. SCHWARTZ 
Our Associate Members—Introductions and Remarks. 
Appointment of Special Committees and Miscellaneous Business. 


Tuesday, May 15, 1928 


Meeting called to order at 9:30 a. m. 


Report of the Mevieson Committee. ... oc cciiccacncnvacces C. B. CLUFF 
eat OF Give Ge CREINNNOR. £5 oc oe scetaccnnsecsacweses L. M. Ro=eG 
we Bi Peres er ererererTreTrerer eee Dr. G. S. JAMIESON 
Report of Linseed Committee.................0cseees B. H. THURMAN 
Report of Ammonia Committee .................005. %. M. CHAPMAN 
Paper, The Decline of the Art of Chemical 

CO re ey Sa a Re Dr. W. D. RICHARDSON 
Report of Basic Research Committee................... E. R. BARROW 
Report of Cake Color Committee.................... S. A. RICHARDSON 


Paper, Report on the Co-operative Investigation of Lovibond 
Glasses by the Bureau of Standards and the Ameri- 


ee Ge GI BO on occ ccccnccccvecwcecees I. G. PRIEST 
Report of Fat Analysis Committee................. W. D. RICHARDSON 
Report of Detergents Committee..... F. H. GUERNSEY and L. M. HOWELL 
Peewt GE THUONG COIOTONIOOET. . 5 ow ccc ccceccscccssac DAVID WESSON 
Paper, The Smalley Foundation; What It Is Sup- 

posed to Do; What It Has Done............... Dr. H. B. BATTLE 
Report of the Smalley Foundation....................... H. C. Moore 
Report of Prize Awards Committee...................-. DAvID WESSON 
Report of the Uniform Methods Committee........... N. C. HAMNER 


Report of Special Committees 
Miscellaneous Business 
General Resolutions 
Announcements 

Election of Officers 
Installation Ceremonies 
Adjournment 
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Report of the Moisture Committe. 


BY W. H. 


T the 1927 May meeting, the 
Moisture Committee was 


asked to continue the study 


made the previous year of the oven 
method, using a jacketed oven with 
a glycerin solution in the jacket 
and electrically heated, and also 
the Kingman Distillation Method 
after modifying, as suggested in 
the previous report of the Com- 
mittee. 

It was decided to send out six 
samples to the members of the 
Committee for the moisture deter- 
mination using the Kingman Dis- 
tillation Method as modified. The 
results obtained on the first two 
samples, after the first modifica- 
tion of the method, were not satis- 
factory, and the method, as finally 
modified, is as follows and was ap- 
plied to the last four samples sent 
out: 


Kingman Distillation Method 
(Modified) for Cotton Seed 
Meal, Cake, ete. (For 


Moisture Only) 


Apparatus: 

Kingman Distillation Apparatus 
as shown in sketch. The apparatus 
should be thoroughly cleaned with 
cleaning solution before using. 
Follow by washing in alcohol and 
drying in an oven. 


Reagents: 


Acetylene tetrachloride. Benzol. 


Determination: 

Weigh 40 grams of the sample 
into a 500 cc. Erlenmeyer flask. 
Add 125 ec. of acetylene tetrachlo- 
ride to the sample in the distilla- 
tion flask, connect with Kingman 
Distillation tube and condenser and 
distil as follows: 





IRWIN, CHAIRMAN 


Heat with a Bunsen flame aboy 
1 inch to 114 inch high placed » 
that the flame strikes the gay» 
protecting the flask. A thermon. 
eter calibrated at each degre 
should pass through the stopper of 
the Erlenmeyer flask with its bulb | 
above the liquid. When the ter. | 
perature rises to about 135°C. take 
temperature readings at one} 
minute intervals using a watch for 
accurate timing. Draw off the sol. 
vent from time to time when the 
Kingman tube gets too full. When 
three successive temperature reaé- 
ings at one minute intervals shoy 
the same temperature, shut off the 





flame and allow the apparatus t 
cool. The constant 
perature is about 
should be reached in 30 minutes 
after heating is begun. A little 
practice and observation will en- 


142°C. and 


able the operator to judge the 
proper amount of heat necessary 
to finish the distillation in that 


time. 

If the distillation is carried on 
properly, the water in the collect- 
ing tube will remain cool enough 
so that there is no danger of its 
redistilling. 

After the apparatus has cooled, 
wash down the condenser and con- 
necting tube into the graduated 
tube of the apparatus with a little 
benzol, pushing down any drops of 
water adhering to the upper part 
of the condenser tube with a cop 
per wire with a loop on the end. 
When the water has settled com- 
pletely, read the column of water, 
making due allowance for met- 
iscus, and calculate the percentage. 

The compilation of results given 
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below shows the results obtained 2. Official aluminum  moistyy 
by the several members of the dish with cover, dimensions »9 
Committee: inches outside diameter—%, jpg 


A. O. OC. S. CO-OPERATIVE CHECK MEAL RESULTS, 1927-28 


Kingman Distillation Method 





1 2 3 4 D 6 
(. H. Cox, Barrow-Agee Lab’s..... 9.37 11,62 9.35 9.12 9.62 QT 
N. C. Hammer, Southwestern Lab’s. 9.75 = 11.00 9.15 S.89 9.75 1095 
W. D. Hutehins, Southern Cotton 
Ge I SiS Sa cd eee dae ee orien me's 10.52 13.12 9.00 9.06 9.29 1019 
(*. P. Long, Globe Soap Co.......... 5 11.37 9.52 9.48 10.14 1075 
M. L. Sheely, Armour Soap Works... 9.62 12.16 Y.ST 8.68 9.31 1058 
k. H. Tenent, International Sugar 
PT. Snoacwea a pesca miee wes S47 10.50 9.25 D0 9.38 9.98 
J. J. Vollertsen, Armour & Co....... 9.38 11.48 1.50 9.19 942 947 
W. IT. Irwin, Swift & Company..... 9.52 11.75 U8 9.19) 9.75 10.50 
SE Oe eT 16.52 13.12 Y.S87 9.48 10.14 10,75 
PPT eE Pee Tee SAT 10,50 9.00 8.68 929 947 J 
I a a cig darirkes aaa ae eae ee 9.40 11.62 3S 9.09 958 1017 


A review of these results indi- high when completely covered. 


cates that the modification brought 3. Standard Oven (or equiva. 
the results in better agreement lent). See sketch. 
than the results reported the pre- A double walled oven containing 


vious year and also better than the a glycerin solution in the jacket; 
results obtained on samples No. 1 this oven supported on an angle 
and No. 2 of 1927-28 co-operative iron base equipped with electric 
work. It should be noted that the space heating units for heating the 
Kingman moisture results are glycerin solution. 
somewhat higher than the oven The jacket of the oven is so con- 
method figures, which is probably structed that the glycerin solution 
caused by a slight destructive dis- fills not only the side walls and 
tillation at the temperature of the bottom but also covers the top 
solvent, 142°C. The Committee inner wall to a depth of about one 
does not feel that it would be prac- inch. The door is well insulated by 
tical to use a distillation method means of asbestos or other suitable 
except in special cases. insulating material and is equipped 
Sette Guan: with a ventilating shutter. All the 


: seams of the oven are brazed. 
The same six samples were sent : ; . 
: ahah Determination: 

to sixteen Swift & Company labora- os : 

s ‘ Weigh five grams of the well 
tomes fer the memture Cster- mixed sample into a tarred alumi 

. . . Pelé c c c a 
mination using the Standard Jack- P 


eted Oven (see sketch) and the = mensture box. ; Place the 
following method: sample in the standard oven and 


heat for five hours at a tempera- 
Moisture and Volatile for Cotton ture of 101°C. At the expiration of 


Seed Cake, Meal, Meats, ete. five hours, remove the box from 

Using the Standard Jacketed the oven, cover immediately, and 
Oven cool in a desiccator. Weigh as soon 

Apparatus : as cool (within 30 minutes). 

1. Balance accurate to one milli- Loss in weight divided by 4, 


gram. times 100 — percentage moisture. 
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Note: 

The calcium chloride in the de- 
siccators must be changed fre- 
quently in order to insure a dry 
atmosphere. The samples must be 
weighed back promptly or an in- 
crease in weight may occur in the 
desiccator. 

The results given in the compi- 
lation below, in the opinion of the 
Committee, are remarkably good 
and are very much on the same 
order as were reported on last 
year’s co-operative work: 


which ovens of various types were 
used, shows a maximum range of 
4.35%, a minimum of 1.48¢., with 
an average range of 2.67°,. 

The maximum range of the ¢o. 
operative work sent out by the 
Moisture Committee, in which the 
jacketed oven was used, was 0.51¢,. 
the minimum 0.29°., and the aver. 
age 0.40%. 

The Committee has been ip 
touch with several chemical supply 
houses with a view of getting 
ovens, of the type used in the eo- 


A. O. C. 8S. Co-Operative Samples of Cottonseed Meal, Numbers 1 to 6, for Moisture 


Determinations, Swift & Company Laboratories, Using Swift & Company 


Standard Jacketed Glycerin 


Laboratory No. 1 No. 2 
SE ra ae 7.69 10.22 
inte Te ta hae 7.70 14,22 
a ariel dtrnaarier ah aria tang os 7.833 10.333 
rg iia ae ath ata ahex 2 7.855 10.30 
ia aeaha aie area aed TAM 10.35 
ieee ak a ara TSS 125 
BR eee ah anes anertae aid 8.09 10.5% 
Ay See 7.733 10.29 
a ee ee <a “ae 1 

SS Se eee TAN 10,22 
| 2AM Aa ee TOA 10.11 
Re Ae ae eee 8.01 10 45 
ee ee rere 8.05 10.455 
| OSA ES Oe ee eee T.0 10.35 
Me es ea aber mica: t 8.07 10.553 
ER bene 7.70) 1020 
pe eee S.09 16.555 
ere rere T.69 1011 
DE - boa a cw enae TSS 10.2 


Oren, Temperature 11°C, 


No. 3 No. 4 No.5 No. 6 
S00 8.70 26 0.70 
oo 8.72 9.05 952 
“S60 S.5S 9.05 V.67 
SOS S70 24) 9.60 
S.76 S48 Hs 5 1.06 
8.90 S64 91S 945 
ae 8.69 O35 0.66 
8 82 SL 1) D4 9.40 
S.S1 S56 9.05 92 
#849) S50 S91 9.33 
S74 SAS 16 V9 
Soo S.44 Sha) 9.47 
S00 8.03 $).24 9.54 
Soy} S.73 9.15 9.71 
8.92 8.69 9,42 0.77 
S67 8.45 ne 8) 9.30 
9.00 8.73 9.42 0.77 
S67 8.44 8.91 9.30 
8 833 SS 9.15 QT 


* Net included in maximum, minimum or average. 


All of the above samples were 
dried for a period of five hours. 
Since there is some objection of- 
fered to the length of time re- 
quired, the same six samples were 
dried for periods of two, three, 
four and five hours. The three hour 
drying time gave results which 
were very close to the five-hour 
period, the average difference be- 
ing only .06%. 

An examination of the check 
meal moisture results on the first 
twenty-four Smalley - Foundation 
samples for the season 1927-28, in 


operative work this year, built at 
a reasonable figure and has assur- 
ances that bids and possibly speci- 
men ovens will be in the hands of 
the Committee prior to the May 
Meeting of the Society. It is hoped 
to have one or more ovens at the 
May Meeting for inspection. 

The Committee feels that the co- 
operative work warrants the fol- 
lowing recommendations: 

1. That a jacketed oven of the 
type shown in the _ sketch be 
adopted as standard. 

2. That the moisture method us- 
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ing the standard jacketed oven bo 
adopted and the drying time be 
fixed at three hours. 

3 That the Kingman Distilla- 
tion Method be suggested for use 
in special cases where, for any 
reason, a distillation moisture 
method appears advisable. 

Moisture Committee, A. O. C. S.: 





W. H. Irwin, Chairman, 
C. H. Cox, 

N. C. Hamner, 

W. D. Hutchins, 

C. P. Long, 

M. L. Sheely, 

E. H. Tenent, 

J. J. Vollertsen. 





Report of Committee on Revision of 


Methods of Analysis 


HIS Committee. was ap- 

pointed to eliminate from 

our Methods all reference 
to Trading Rules, leaving merely 
a description of procedure, and to 
simplify the wording where possi- 
ble. Its duties were merely edi- 
torial and no changes in procedure 
are made by this Committee. The 
object of this work was to put the 
Methods into such shape that they 
could be adopted and recommended 
by the American Chemical Society 
for universal use by all chemists 
concerned with analyses of any 
kind where these Methods will ap- 
ply, even though such chemists are 
not concerned with cottonseed 
products or Interstate Rules. 

Our present Methods for 1927-28 
have been thus revised and sample 
copies printed. Suggestions for 
improvement will be welcomed. A 
few changés in procedure will un- 
doubtedly be made at our 1928 
meeting, after which it is pro- 
posed to have the complete, up-to- 
date Methods reprinted in pam- 
phlet form, as the official Methods 
of this Society, omitting the In- 
terstate Rule numbering. They 
will then be obtainable from our 





Secretary at a very small charge. 

While Rules 260, 261, 262, 263 
and 264 in Chapter XII have been 
printed with the sample copies as 
a matter of convenience, it is not 
intended to include these in the 
final edition, as they relate only to 
settlements of trades, specifying 
which refining test to report, etc., 
and they can be found in the In- 
terstate Rule Book by those who 
need them. 

The Interstate will doubtless 
continue to include our Methods 
in its annual Rule Book for con- 
venience. 

It has been suggested that we 
should also have the “Standard 
Methods for the Sampling and 
Analysis of Commercial Fats and 
Oils” of the American Chemical 
Society, printed in the same pam- 
phlet as our present rules, for 
these are also official Methods of 
this Society, as well as of the 
American Chemical Society. These 
will be included if the Society so 
directs. 

E. R. BARROW 
W. H.. IRWIN 


C. B. CLUFF, Chairman. 
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Report of the Color Committee of 


A. O. 


URING the past season two 

samples of refined cotton 

seed oil were sent out to 
the members of the committee for 
color reading with the following 
results: 


C. S. 


eter was equipped to use the bot. 
tle, and two others read the oil 
by natural light. They showed the 
oil much darker than by artificia] 
light. 

Mr. Cluff asked the Committee 


SAMPLE “A,” 


Color 


No. Glasses 


Temp. Lamp. 


oe 6.3 R.35 Y. 4 31.C. 150 Watt. 
Brownfield ..... 6.0 R35 Y. 3 21. 150 Watt. 
eae 6.0 RBd Y. 5 28.C. 75 Watt. 
Pelofsky ...... 00 R385 Y. 2 23.C. 150 Watt. 
a ee 62 B.35 Y. 3 30.C, 150 Watt. 
ee eee 5.5 R.35 Y. 3 S4.C, 150 Watt. 

SAMPLE “B.” 

Color 

4 in. tube 4 oz. bottle Temp 
SC aS oo ela Gd ania Gere aan w.<ee >. nae 25.5, 
a neat ee 4.5 5.5 (Daylight) 21.0€, 
I i as ac dete ig Bn 4.8 5.3 (Daylight) 22.0C. 
ren ae 4.3 38.0€, 
SRSA A eer eee eee Sample lost 
I ee i te re 4.9 23.0C, 


All of the committee use the *4- 
in. glass tube, except one, who 
used the four ounce sample oil bot- 
tle. His readings were consistent- 
ly lower than the rest. 

One member uses the Baily 
modification of the Wesson tintom- 
eter. The others either use the 
Greiner or a modification of same. 
The apertures in the eyepieces 
were all approximately ‘14-in. 
diameter. 

Mr. Trevithick was anxious for 
us to compare the results using 4- 
oz. sample bottles and the %4-in. 


to investigate the apparent changes 
in the color of refined oils. 

On the first sample sent out | 
asked the members of the Commit- 
tee to return to me the samples of 
oils, being careful to expose them 
as little as possible to the action 
of light. The samples were sent out 
on Sept. first and I read them all 
on Oct. seventh, and they had 
all lost nearly a whole point in 
color. 

Several of the Committee took a 
series of oils and kept them away 
from the light, reading them every 
three days. 


Mr. GRANT 


tube. Only one member’s tintom- 

A 

8, eee oe 5.2K 

ERE in Sn ee a a 5.3 

Ea ee D.6 

Rk eae ancien De 

TE naira aie iiid a eiu sclera wre he 

NR era ais masta dtaramnnck #1 5.3 

RS WE ane ted ea are cee ace 52 


B C D E 
.6R 4.8R 6.2R 7.1R 
5.6 4.8 6.2 7.1 
5.6 4.8 6.2 7.1 
5.5 4.7 6.0 65 
5.4 4.8 6.0 65 
5.4 4.8 6.1 6.6 
9.2 4.46 6.0 6.4 
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4s you will note, the changes on _ Sit.35¥ 
saws PRS . . . 4) 7 6 

all except one are negligible, but 10/18 —- 

on one the difference is marked. op aan 

: Sk 
Mr. PELOFSKY F - a 


A B 
Feb. 22 ..---+++:> G2 6.1 
oe aces G2 a} 
Feb. 28 ..--+++++> 6.2 6.1 
Mar 2 ..cceececes 6.2 6.1 
Mar. a ae a 6.1 6.1 


Mr. Pelofsky also took two sam- 
ples and exposed them to light with 
the following results. 


A B 
ee, | 6.1 
See 2 6.1 
ee 6.3 6.2 
OS a 6.1 
| aeeepe errs 6.2 6.1 


Mr. Pelofsky found no changes 
in the oils that he read. 


Mr. Agee read two sets, one kept 
in the dark and one in the light. 
Reading them at intervals of three 
or four days. 


Kept in Dark 


E I G H 
5.8 4.6 4.5 6.2 
6.0 4.5 4.5 6.1 
6.2 4.5 4.7 6.5 
6.2 4.4 4.8 6.5 


Kept in Daylight 


A B C D 
6.0 D.S 4.3 6.1 
6.0 6.1 4.5 6.5 
2 6.1 4.5 6.5 
6.1 6.0 4.5 6.2 
As you will note, the oils that 


Mr. Agee read showed a tendency 
to darken up a trifle. His readings 
were checked by two observers. 

On Aug. 18, 1927, I took a sam- 
ple of refined cotton seed oil that 
showed a reading of eight red and 
divided it, putting one bottle away 
from the light and exposing the 
other, on which I made readings 
as follows: 


This oil bleached very rapidly at 
first and finally became stationary 
in color. 

On the part kept away from the 
dark the color had gone down to 
seven, thus losing an entire point 
of red. I do not think there is any 
doubt but that some oils will 
change in color on standing, and 
that they should be read as soon as 
practicable. 

I think that the matter of filter 
paper should be taken up next year, 
and a standard filter paper specified. 
There are undoubtedly differences 
that might be traced to different 
kinds of paper being used. 


Some of the members of the 
Committee have suggested that 
there may be a difference in 


color readings on a very bright day 
and one that is dark and cloudy 
and also that it is difficult to match 
colors at night. It might be well 
to specify that oils be read, say, 
between nine and three. 

I have heard the idea éxpressed 
that there may be a difference in 
the color of oil that comes through 
the filter at first and later. This 
would bear investigation, too. 

One member has brought up the 
question of different quality of the 
color of light given off at different 
parts of the blue lamp. Another 
important question that should be 
investigated. 

It seems to be the opinion of the 


Committee that we recommend 
that: 
The Greiner or some modifica- 


tion of it, or the Bailey Tintometer 
be made standard. 

Not more then three glasses be 
used. 
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The %4 inch glass tube be used 
rather than the 4 oz. sample bottle. 

The 75 watt lamp be used in- 
stead of the 150 watt one. 

I wish to take this occasion to 
thank all the members of the Com- 
mittee for their co-operation and 
the promptness with which they 
did what was asked of them. 


The Color Committee of the 4 
0.C.S. i 
J. D. Evans, Chairman 


G. Worthen Agee 
H. E. Brownfield 
J. C. Burt 
Garry G. Grant 
J. Pelofsky. 








Report of Cake Color Committee | 


N November, 1926, this commit- 

tee proposed two possible pro- 

cedures for making the color 
comparison of cake or meal 
samples with the official standards 
prescribed in Interstate Rule 102. 
Method I of the 1926 report was 
based upon the use of a rotating 
glass cup and Method II of the 
same report was substantially the 
same as the detailed method rec- 
ommended herein and referred to 
in the tables as the “unaided eye” 
method. 

These two methods and a third 
method, based upon use of a weak 
lens out of focus so as to blur in- 
dividual particles of meal, have 
been tried on a number of samples 
by different observers and the grad- 
ings compared. Analysis of the re- 
sults discloses no substantial ad- 
vantage of method I (rotating 
cup) over the simpler Method II 
and no advantage at all in favor of 
the method using a weak lens out 
of focus, in spite of the fact 
that the individual observer may 
feel more confident of his judg- 
ments when using the rotating cup 
or a lens. Therefore the committee 
recommends official adoption of the 
simpler method with the rotating 
cup method as optional. Specif- 
ically, the following rule is pro- 
posed for making the color com- 
parison: 


“a. Meal. The meal to be graded! 
should be placed in the center of , 
gray sheet or board at least eight 
inches square; it should be fiat. 
tened out to make a level circ 
about three or four inches acrogs 
and a clean, one-inch square of the 
color standard laid on the center o 
the meal. The meal and standard § 
lying in a horizontal plane, shoul 
then be observed, in good daylight | 
from a _ position directly abovy 
them and at least 36 inches distant. 
For making close decisions, it is 
best to lay the board on the floor 
and observe it from a standing p- 
sition directly above. To be graded 
‘prime’ the meal must be as light 
or a lighter shade than the stand- 
ard. If darker, it must be graded 
‘off’ in color. 

“Optionally, use may be made of 
a horizontal rotating cylinder of 
clear glass, containing meal at the 
bottom and a strip of color stané- 
ard above the meal, both lying in 
close contact with the inner glass 
surface. The width of color stand- 
ard, also of the band of meal ex 
posed to view, should be not les 








than about one inch. The inside 
diameter of the cup should k 
about two inches. All gradings 
should be made in good daylight 
with a speed of rotation sufficient 
to blur the individual particles d 
meal. 
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“ph, Cake. A representative por- 
tion of the cake to be graded 
should be ground so that 85 per 
cent will pass a 20-mesh screen. 
Portions of sample used for screen 
test should not be used for color 
comparison. The ground sample 
should be graded as for meal. 
“Note: Any samples of meal 
containing coarse particles should 
be ground to the standard for cake 
and this fact should be stated in 


the report.” . 
Two sets of observations have 
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been made, those in table 1 by 
widely scattered observers and 
those in table 2 by observers in- 
dependently recording gradings at 
the same time in the same labor- 
atory. All samples recorded in 
table 1 were selected by the chair- 
man either as obviously difficult or 
as disputed cases. Likewise six of 
the samples in table 2 were se- 
lected as difficult meals to grade. 
It seemed useless to study the 
grading of any large proportion of 
samples obviously prime or off. 


TABLE 1, 


Sample I. Rotating Cap 
No. Observer 
1 2 3 4 
 cspeneedoee off — oa off 
© Ce cawoke wens Oo «se .. off 
 cccatann cena off - ea off 
O. xsenaeeeeees pr an a off 
eae ere. off oe a off 
ee eae we off ona Se off 
- sheeneweses off _ — off 
Ee pr oe us pr 
DP wes densieene pr os _ pr 
eer eee off sis we off 


II. Unaided Eye III. Lens 
Observer Obset ver 
1 2 3 4 1 2 3 I 


off off off off off pr off off 
off off off — off of off off off 
off pr pr pr off pr pr pr 
propr pr) pr propr pr” pr 
off off off off off pr pro pr 
off pr pr off of pr pr off 
off off pr opr off pr opr pr 
pr pr pr. pr pr opr pr. pr 
off pr pr pr off pr pr pr 
off off off off off off off off 


TABLE 2 


Sample I. Rotating Cup 
No. Observer 
1 2 3 
- Gua wen er off off off 
aie earls Gran sty off off off 
D. aaguede eves off off pr 
TR aie a ils off off pr 
D. peewee ewked pr pr pr 
arr rate te Sore off off pr 
eee eee pr pr pr 
D seseeeeuaes pr pr pr 
_ SOR rrr ys pr pr pr 
 tacaeeuades pr pr pr 
ee eae pr pr pr 
Es i eee aeancee ae off off off 
_ RRA eee off off off 
Be wake areas off pr pr 
eh ba ees ks off off off 
eee pr off pr 
See off off off 
_ rer ee pr pr pr 
ee pr pr pr 
Ee ere off off off 
. See off off pr 


II. Unaided Eye III. Lens 
Observer Observer 

1 2 3 1 2 3 
off off off off off off 
off off off off off off 
off pr pr off off pr 
off off pr off off pr 
pr pr pr pr pr pr 
off off pr off off pr 
pr off pr pr off pr 
pr pr pr pr pr pr 
pr pr pr pr pr pr 
pr pr pr pr pr pr 
off off pr pr off pr 
off off off off off off 
off off off off off off 
off pr pr off pr off 
off off off off off off 
off off pr off off pr 
off off off off off off 
pr pr pr pr off pr 
pr pr pr pr pr pr 
off off off off off off 
off off pr off off pr 


N. C. HAMMER 

T. C. Law 

J. R. Mays, Jr. 

A. S. Ricuarpson. Chairman, 
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Report of Committee on Crude 
- . 
Mill Operations 
BY ANDREW K. SCHWARTZ, CHAIRMAN 

PRELIMINARY survey of one hour being charged into the 
cooking methods to deter- cooker. 
mine if the cooking process The jacketed conveyor was »| 
had any material effect upon the feet long, 17 inches wide, having 4 


quality of crude produced was the 
object of this year’s investigation 
by this committee. 

The first work was undertaken 
with French continuous or stack 
cookers. It is not reported here be- 
cause it was found that seed stor- 
age conditions were such that the 
variation of seed made compara- 
tive tests impossible. Then too this 
type of cooker requires a long time 
for adjustment, which accentuated 
the difficulty of obtaining a uni- 
form seed. 

The experiments reported here 
were made in the Houston Cotton 
Oil Mill, an eight-press Mill using 
four Smith Vaile Open Cookers. 

Origin of Seed: All Cotton Seed 
used had their origin in South 
Texas, and are what is commonly 
called Valley seed. They were upon 
arrival at the Mill dry prime seed 
and were stored for about four 
months before being milled. 

Description of Cooking Unit: 
The cooking unit consisted of a 
jacketed conveyor, schutes or bins 


above the cookers and _ cookers 
proper. The ground seed dropped 
from the rolls into a conveyor, 


which fed an elevator. This con- 
veyor was equipped with both a 
water and steam nozzle so that 
moisture could be added in either 
form. From the elevator the seed 
passed through the jacketed con- 
veyor into a distributing conveyor 
feeding the cooker bins where the 
meats remained from one-half to 


heating surface of 49 square feet | 


At 50 pounds steam pressure the 
heat applied by this conveyor 
raised the seed temperature about 
15 degrees Fahrenheit. 

The cookers proper were 6! 
inches inside diameter, 26 inches 
deep, having a heating surface of 
58.6 square feet. The meat charge 
when loaded to 4 inch outage was 
enough to fill four presses or ap 
proximately 1300 pounds. Each 
cooker was equipped with a half 
inch steam line for application of 
direct steam. 

Pressing: In all experiments re- 
ported the conditions of pressing 
were constant. The meats were 
loaded into the presses in cakes 
weighing approximately 22 pounds. 
Each press was loaded with 15 
cakes. Low pressure was applied 
for about one minute before the 
high pressure took effect. Maxi- 
mum pressure of 4,000 pounds was 
reached in 7 minutes. The total 
time under pressure was 18 mix 
utes. The schedule of the presses 
was 24 minutes. 

Sampling: The following sam- 
ples were taken: 

1. Delinted seed before hullers. 

2. Rolled meats after moisture addi- 
tion, if any. 

3. Cooked meats leaving cooker. 

4. Cake. 

5. Oil. 

1. Delinted seed sample wa 
taken continuously by hand from 
a conveyor during a_ period % 
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timed that the same seed was’ thermometer placed in a well which 


sampled that afterward arrived in 
a definite cooker. These seed were 
previously delinted of 108 pounds 
of lint per ton of seed worked. 

9 and 3. Rolled and _ cooked 

meats were sampled in the same 
manner as delinted seed. Samples 
were preserved in friction top cans 
until quartered and analyzed twen- 
tv-four hours later. 
’ 4. Cake samples were taken as 
follows: All the cake from one 
press representative of the test 
was quartered, a different quarter 
being taken from succeeding cakes. 
These cakes were broken and 
ground to a pea sized meal. The 
mixture was quartered to about 
ten pounds. This meal was finely 
ground and quartered to analysis 
size. 

5. Oil sample was taken by 
catching all the oil flowing from 
the press from which the cake 
sample was taken. This was mixed 
and reduced to two gallon size. A 
portion of this oil was filtered 
through a coarse filter paper to re- 
move any coarse particles of meal 
present. The oil was then analyzed. 

Ten samples of oil, when filtered 
in this manner, were compared for 
refining with the unfiltered 
oil with the following average re- 
sults: 


loss 


in turn was partially immersed in 
the meats within the cooker. 

As a comparison indicating the 
difference; the temperature caught 
recorded in the tables was 
205° F. That shown by a ther- 
mometer placed in the cooker was 
at different intervals as follows: 


as 18 


2 min. after loading 175 degrees 
> * ** Pd 180 
e «6 4 és 192 
1v ** - * OS 
= « 25 
aC = <e 217 
ae ‘a a 918 
33° “ “ 21S 
The temperature of the direct 


steam entering the cooker was con- 
siderably higher than any of the 
temperatures given above. 

The figure given as the quantity 
of direct steam entering the cooker 
was calculated assuming atmos- 
pheric pressure to exist in the 
cooker. 


Color of meal is reported com- 


paratively assigning the lowest 
number to the highest colored 
meal. 

Analysis: All analyses were 
made according to the official 
method except the refining test 


where one sample of each set of 
tests was refined with these dif- 
ferent lyes and the whole set re- 





liltered 
6.08 
35 Y 4.80 R 


loss. 


Per cent 
Color 


Maximum Variation 
O05 
10R 


Uufiltered 
6.01 


39 Y 4.99.R 





It was found that the results of 
the unfiltered oil bore the same re- 
lation to one another that did the 
filtered oil. 

Other Conditions: Temperature 
of cooked meats as given in the ex- 
perimental data was taken by im- 
mersion of a thermometer in 15 
pounds of meats after discharged 
from cooker, This temperature did 
not agree with that shown by a 


' 


fined with the lye giving ‘best re- 
sults. 

For neutral oil test the Wesson 
method was employed. 


Object of and Conclusion of 
Experiment No. 1 
The object of Experiment No. 1 


was to determine if the use of a 
slight preheating of seed without 
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previous addition of water had any’ as indicated by a lower Standard. siste 
effect upon the crude oil. This decrease in standard averaged or ( 
It was found that in all of these four points. Change in quality of an a 
comparative tests the preheated crude oil produced occurred. The for 
meats gave a better oil extraction loss on refining showed no cop. | colo! 
| was 
EXPERIMENT NO. 1 heat 
CONDITIONS — 
1A 1B 2A 2B 3A 3B 44 4p 
zee GF Cook Mim. ..csccecss 40) 40 40 40 40 40 40 1) con 
Temp. of Cook Pe ceiewrasowt 202 204 206 205 205) 205) 212) ony 
Jacket Pressure Lbs... ........ 30 30 30 30 None 30 30) Time 
Rate of Direct Steam Addition Tem 
SS ee err ree 27 27 83 83 83 83 83 & | haa 
Seema af heat Seem 110 110 110 110 110 110 110 1 Rate 
Form of Moisture Addition ‘dit 
before preheater ........... None None ee 
Temp. of Preheated Seed. 120 107 120 107 #128 115 128 ay | Korn 
Pressure on Preheater. ...... 50 50 65 65 Re 
SEED ANALYSIS Tem 
1A 1B 2A 2B 3A 3B 44 4B Pres 
NN a accecscshiiespibiesnivs 90 98 91 91 85 S85 S&T 84 SEB 
ara de eae Na access 20.35 21.18 20.80 20.385 19.55 19.76 18.98 20.01 “1 
epee 417 420 430 413 448 441 447 439 = a 
% FFA in Oil in Sd. .... 1.25 1.55 1.15 2.10 1.85 1.15 1510 ba \ 
egw cgaans 1 4 1 2 4 2 iD 0 ts, k 
pO PPT eee ee 1 1 2 } 0 0 6 2 G d 
MEATS ANALYSIS Gil 
1A 1B 2A 2B be 3B 44 4B WE 
% NH, Before Cook... .. 5.73 5.70 5.73 63 660 638 6628 627 snes 
% H,O Before Cook .... 81 79 82 79 70 71 72 = 72 “* 
% HO After Cook ..... 8.0 8.8 8.3 8.9 98 10.0 7.3 7.4 o% i 
CAKE ANALYSIS ; % I 
14 1B 24 2B 34 3B 44 48 FT gg; 
De ai ee gcntwaeeaes 7.9 8.6 8.0 7.7 10.7 10.4 7.7 9.0 ' 4 ; 
eee 60 600 5.65 602 732 7.116 804 82 | = 
| RRS 7.67 7.61 7.57 7.60 867 828 S51 823 as 
0 ee 73.0 788 747 79.2 844 864 945 997 | 
Nias eee en 2 1 2 1 1 2 1 2 a 
REFINING TEST REI 
1A 1B 2A 2B 3A 3B a | 4B se 
% NaOH Solution ...... 7.0 70 70 7 70 70 70 7. % 3 
Degree Baume .......... 14 14 14 14 14 14 14 14 Deg 
y “eee 54 51 OB. 52 55 54 66 62 % } 
Color—Yellow .......... 35 35 35 35 35 35 35 35 Colo 
eee 6.0 5.8 6.0 5.5 6.2 5.5 5.2 5.0 Colo 
3% Official 3% 
Earth Bleach—Yel. ...... 20 «6200 20 8H Hi Hs Blea 
3% Official 3% 
Earth Bleach—Red ...... 26 «6 2506CiH a OOM OT OOS Blea 
OIL ANALYSIS OLD 
1A 1B 2A 2B 3A 3B 4A 4B 4 
a ic 129 131 182 139 151 137 «#4155 1.40 %o I 
Color 1 in. cell—Yel. ..... 0 50 50 50 OD 50 50 50 Colo 
Color 1 in. cell—Red 30.0 27.0 260 290 55.0 47.0 57.0 500 Cole 
eID 06 O08 10 07 O8 8 2 10 Jo I 
CE oi encima ads 59 41 52 55 70 6 £90 ~ 9 % & 
% Neutral Oil .......... 98.06 98.20 98.06 97.99 97.71 97.90 97.43 97.59 Ye 2 
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sistent tendency either to increase 
or decrease. Although there was 
an average increase in loss of 0.2% 
for the four comparisons, the 
color of refined and bleached oil 
was worse in every case where pre- 


0.4r increase in refined and about 
0.1r in bleached color. 

Remarks: All soaps produced in 
refining were firm. The meats of 
test 3a, when subjected to pressure 
in press, showed a slight squeezing 





heating was employed averaging action. 
EXPERIMENT NO. 2 
CONDITIONS 
14 1B 1C 2A 2B 2C 3A iB | iB 
Time of Cook Min. ....... 40 40 40 40 Wo 4) 10 Ht) 10 40 
Temp. of Cook ° F. ....... 195 207 213 22% 231 221 202 206 212 213 
Jacket Pressure RN ie MO 30 30 7 70 7 30 30 70 70 
Rate of Direct Steam <Ad- 
dition Lbs. per min. .... 0 1 2 do 3S 37 2 88 2 8s 
Pressure of Direct Steam .. 0 30 30 70 70 7 110 110 110 110 
Form of Moisture Addition 
Before Preheater. ....... Dry Dry Dry Dry 
Temp. of Preheated Seed. None 
Pressure on Preheater. ..... None 
SEED ANALYSIS 
SS a S.S 8.2 5 8.5 8.6 S.5 9.0 9.1 9.53 9.7 
% Oil... ccc ee eee es 20.16 19.95 19.60 19.75 19.79 21.34 20.35 20.80 21.20 20.80 
OR wo, ai Kin awe 4.22 427 431 43 4.40 436 417 4.30 4.090 4.16 
% FFA in Oil in Seed 1.45 0.95 0.95 O80 1.05 0.95 1.25 1.15 1.30 1.40 
aren eee > 0 D 0 0 0 1 2? 2 1 
% Immature ........ | = 2 1 2 > 1 2 2 1 
MEATS ANALYSIS 
11 1B 1c 2A 2B 2C SA 3B 4A B 
% NH, Before Cook .. 6.25 6.21 631 6.03 6.08 608 5.73 5.73 5.60 5.78 
% H,O Before Cook .. S81) S1 83 TS 75 TS S81 82 TH TH 
% HO After Cook 6.5 4.2 7S 6.2 5.1 G4 8.0 8.3 7.3 i 
CAKE ANALYSIS 
EEF atiessawescws 2 69 74 68 63 66 79 80 73 73 
DE Sientnanaetdna S49 7.67 6.83 626 5.97 6.11 5.60 5.65 5.86 6.00 
.S reer 845 848 848 810 8.18 813 7.67 7.57 7.53 7.75 
MEL cvivicacawanes 101.5 910 80.6 77.3 73.0 752 73.0 74.7 77.8 775 
Re Sn vdcusaermias 1 2 3 1 2 3 2 1 2 1 
REFINING TEST 
“% NaOH Solution .. 7.4 7.6 76 SS SS S88 70 70 70 70 
Degree Baume... .... 16 16 16 14 14 14 14 14 14 14 
eee OS 6.0 D.7 6.2 6.0 5.5 5.4 1 5S D4 
Color—Yellow ....... 35 35 35 a) 35 3D 35 a) i ID 
Color—Red .......... 4.2 5.0 4.4 4.5 4.5 4.4 6.0 6.0 DD 5.0 
38% Official Earth 
Bleach—Yellow ...... 20 20 20 20 20 20 20 20 20 20 
3% Official Earth 
Bleach—Red ......... 1.8 2.0 1,8 » 20 20 26 25 22 22 
OIL ANALYSIS 
1A 1B 1C 2A 2B 20 3A 3B AA 4B 
SS 155 145 1.32 1.25 1.20 125 129 1.32 1.57 1.40 
Color 1 in. Cell—Yel... 50 50 50 mw 5O 50 50 50 aD no 
Color 1 in. Cell—Red.. 47.0 34.0 27.0 41.0 42.0 42.0 30.0 260 500 43.0 
% H,O ama e wee i eee 06 OT OF 09 O08 06 06 10 10 06 
| eran .60 42 oo OT 6 6 59 oz 58 40 
% Neutral Oil ....... 97.79 98.06 98.22 98.09 98.16 98.13 98.06 98.06 97.75 98.14 
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Object of and Conclusion of 
Experiment No. 2 

The tests of Experiment No. 2 
were made to determine the effect 
of the continuous addition of di- 
rect steam, during the cooking 
process, or unmoistened meats. 

It was found that such addition 
effected the standard of extraction, 
but little, except where low jacket 
pressure and small quantities of 
dried steam were employed in 
which case the improved extraction 
may be accounted for by insuf- 
ficient application of heat. This 
probability is further indicated by 
the high standards under these 
conditions. 

The quality of crude was mate- 


rially changed by direct steam ap- 
plication. The losses were consist. 
ently lowered in these tests aver. 
aging a 0.6% improvement be 
tween maximum and minimum ap. 
plication. The color of refined ang 
bleached oils remained materially 
the same. The color of crude gjj 
appeared lighter where steam was 
applied. 


Object of and Conclusion of 
Experiment No. 3 


By the production of 41.8% and 
48.7% protein meals it was sought 
to determine if increased addition 
of hulls detrimentally affected the 
oil. If anything the reverse ap. 
pears to be the case. 





EXPERIME 


CONDITIONS 


1A 1B 

Time of Cook Min. ..... 10) 44) 
Temp. of Cook B uwws Bee 221 
Jacket Pressure Lbs. ... TO TO 
Rate of Direct Steam Ad- 

dition Lbs. per min... a7 DT 
Tressure of Direct Steam 70 70 
Form of Moisture Addition 

before Preheater. ...... Dry Dry 
SEED ANALYSIS 
2” ee eee S.5 S.5 
a italian ad 2134 19.65 
Ie rer cere £36 353 
% FFA in Oil in Sd. .... 0.95 1.2¢ 
Oe Nc 8 cis ebliwaeaa ‘) 0. 
8 Re ee D 1 
WEATS ANALYSIS 
“ NH, Before Cook ..... 6.08 7.03 
% H,O Before Cook..... TS 7.6 
% H,O After Cook ..... 6.4 D4 


NT NO. 3 
CANE ANALYSIS 


Te sneak denececawwres 6.6 HS 
c A ry tee eee ee 6.11 tS 
EE. Sv sical Gee RY 8.138 9.47 
Pr reer rr ee 12 Tid 
SE ee A ee 3 1 


REFINING TEST 


14 1B 
Y NaOH Solution ........ S.S SS 
Degree Baume ......... 14 14 
WW, Loss cesses von &4 dando a 4 
COUT ok dese dccvccanstee SA Geb aon 


39 Official Earth 
bleach. .20Y 2.0R 20Y 2.0R 


OIL ANALYSIS 


kh YS 2 Bee eer 1.25 0«(138 
“olor one inch cell. 20Y 42.0R SOY 55.0R 
eS eee ree OG Jl 
i NC ig a ead se am ee mah oA 
ey Sees Gg kc nccw des 98.13 97.98 








Object of and Conclusion of 
Experiment No. 4 


With addition of moisture in the 
form of steam before cooking and 
without only moisture addition it 
was sought to determine the effect 
of increased cooking time. 


It was found that if sufficient 
moisture was present increased 
cooking time improved the extrac- 
tion as represented by the stand- 
ard of meal; to decrease the loss 
on refining; to darken the color of 
refined and bleached oil and to 
lighten the color of crude oil. 
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EXVPERIMENT NO. 4 
’ | SN 
CONDITION 1A 1B 10 2A 2B 2 BA 8B 4A 4B 
Time of Cook Min. .... 25 15 7 25 4 75 oo 0 35 OO 
Temp. of Cook a a a 14 208 210 205 217 230 21 235 200 2005 
Jacket Pressure Lbs... 30 30 30 in is) i” 10 iV None 
Rate of Direct Steam-.Ad _ 
dition Lbs. per min. 30 30 30 67 67 67 83 83 83 83 
Pressure of Direct Steam. 50 30 3U 7) Td 7 110 110 110 110 
Form of Moisture Addi- 
tion before Preheater Steam Steam Steam Dry Dry Dry Dry 
Temp. of Preheater Seed 50) «150 150 150 150 50 a 
SEED ANALYSIS 
ee 9.2 9.3 9.0 S.S S.0) o.0 S.7 90 S.5 S.7 
e (~_eeerrr 20.28 19.85 19.81 20.90 20.08 20.30 20.80 21.01 19.76 19.82 
Oe ini einn Gre wares $58 4.59 441 441 444 446 4.16 426 4.46 4.48 
y FFA in Oil in Seed 140 1.25 1.220 150 1.05 120 140 1.05 1.15 1.45 
i reer ere 1 0” 1 1 0 0 1 1 1 0 
G% Immature ........ 3 2 3 1 i t l 2 ] } 
VEATS ANALYSIS 
% NH, Before Cook 6.25 6.25 6.26 6.28 623 638 5.78 5.68 6.33 6.27 
% HO Before Cook 10.7 9S 10.1 9.2 9.1 9.7 7.6 7.8 7.1 TS 
“% H.O After Cook.... 95 76 66 84 63 69 T.7 $4 10.0 O27 
CANE ANALYSIS 
1A 1B 106 2A 2hB 2C 3A iB 4A iB 
Io 10.4 9.1 8.6 9.3 7.7 6.2 7.3 52 104 104 
i. eee O86 5.85 5.81 680 604 5.66 600 6.74 T.16 7.39 
i le Kone wnat mee ee 8.70 8.83 883 880 8.85 S885 7.75 7.74 S28 8.16 
Standard TS.9 66.0 65.8 T738 GSA 64.0 T75 87.1 864 90.6 
ae ee 1 3 3 1 2 > 2 1 2 l 
REFINING TEST 
% NaOH solution ... 7.0 7.0 T 7.0 7.0 7.0 7.0 7.0 7.0 70 
Degree Baume 14 14 14 14 14 14 14 14 14 14 
Oe 9.0 8.5 8.8 9.7 9.1 8.8 o.4 5.8 5.4 5.8 
Color— Yellow a) Sti) B35 3D 30 0) BD 35 3) 35 
Color—Red .......... DD 5.8 D7 5.4 §.5 6.0 5.0 D8 DD 6.3 
30 Official earth bleach 
Yellow atte’ in oe 20 20 0 An) 20 20 20 ™) ») 
3% Official earth bleach 
SN nS 4 are.c% Dkk eee 2.5 2.7 2.5 2.4 2.5 2.6 2.2 2.5 24 3.0 
O1L ANALYSIS 
A a Sa 1.60 1.45 150 1.50 1.42 1.42 1.40 138 1.87 1.56 
Color 1 in. cell—Yellow 50 50 50 50 50 50 a D) DO 50 50 
Color 1 in. cell—Red... 42.0 26.0 46.5 270 220 48.0 32.0 47.0 68.0 
ener O7 O8 Mm 12 OF OO} =D OS .O9 
eR eee eg 44 we By 4 ayy AY AO 66 4 71 
% Neutral oil ........ 97.89 98.14 97.89 97.98 98.02 98.14 97.88 97.90 97.64 





Where no moisture is added the 
length of cooking time is limited 


and an increase of t 


ime decreases 


the extraction, increases the loss 
on refining and reddens both re- 


fined and bleached o 


ils, but light- 


ens the color of crude. 


Test No. 4 was made using di- 
rect steam only for application of 
heat. The effect on oil and extrac- 
tion was the same as where un- 
moistured seed were employed ex- 
cept that the color of crude was 
darkened by increased time. 
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Remarks: The loss on refining 
when steam is added before cook- 
ing is abnormally high due to the 
effect of exposure of ground meats 
to moisture and high temperature 
for about three quarters of an 
hour. All soaps from these refin- 
ings were unfirm. (See Experi- 
ment Nos. 5 and 6). In the refin- 
ing of Nos. 1A, 1B and 1C, and 2A, 
2B and 2C, it was apparent that 
the longer cooking gave an oil 
which broke quicker on refining: 
and soap particles finer in size and 
lighter in color. The soaps from 
refinings 3A, 3B, 4A and 4B were 
all firm. No. 1A squeezed from 
press. No. 3B was too dry (over 
cooked) cake fell from press cloth. 
Nos. 4A and 4B showed slight 
squeezing action in press. 


Object of and Conclusion of 
Experiment No. 5 


The object of Experiment No. 5 
was to determine if the form of 
moisture, whether employed as 
steam or as water, introduced be- 
fore cooking, effected the refining 
loss. These tests were carried on 
with and without the addition of 
direct steam into cookers. 

In each case the introduction of 
direct steam into the cooker im- 
proved the meal standard of ex- 


traction. The introduction of water 
before the cookers increased the 
loss on refining about 0.6%, dark- 
ened the refined color about 0.3y, 


while steam increased the logs 
2.8% and darkened the refined 
color 0.8r. The bleach on oil re- 


mained the same in all cases. 

The addition of steam before the 
cookers preheated the meats to 
about 150°. The addition of water 
without any preheat shows no in- 
crease in refining loss. (See Experi- 
ment No. 7).In this Experiment 
the increase of loss on water addi- 
tion was due to the cuse of the 
preheater. (See Experiment No. 
1). 

The addition of steam shows in- 
creasing loss as the wetted meats 
are allowd to stand for a longer 
time. (See Experiment No. 6). 

The increase in loss shown by 
steam wetted meats is due to the 
combined action of water, in- 
creased temperature and time of 
standing before the cook. 

Steam offers no advantage over 
water with regard to standard of 
extraction. 

Remarks: Soaps from refinings 
3A and 3B were soft. All other 
soaps were firm, gave up no oil on 
remelting and the refined oil could 
be easily poured from them. 

















EXPERIMENT NO. 5 


CONDITIONS 


1A 1B 
Time of cook min. 40 40 
Temp. of cook °F. 209 210 
Jacket pressure 
BE aah Pea eva angen 45 45 
Rate of direct 
steam addition 
Ibs. per min.... os 45 
Pressure of direct 
ee 45 
Form of moisture 
addition before 
preheater ..... Dry Dry 
Temp. of preheat- 
2 eee 115 115 


Pressure on 
heater 


pre- 





2A 2B 32 3B 
40 40 40 40 
204 210 210 209 
45 45 45 45 
45 45 

45 45 
Water Water Steam Steam 
115 115 160 160 


45 45 
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(Table 5—Continued) 


SEED ANALYSIS 


% HO 9.1 
% Oil .. 20.90 
% NH teens $48 
% FFA in oil in 

a ee ee 0.95 
% Damage ...--- 1 
“ Immature .... 1 
VWEATS ANALYSIS 
oc, NH, before cook 6.18 


% HO before cook 8.3 


9 HO after cook 7.0 
CAKE ANALYSIS 

ee! a To 
7a 6.65 
ee S.38 
ee TH.5 
Color ee winiée % 1 
REFINING TEST 

Ci NaOll solution 62 
Degree Baume ... 14 
CM swansea 1 
Color moY 4.11 335) 


36, official earth 


bleach 20Y17R 


6.18 
8.6 


OO 


Y LTR 


O1L ANALYSIS 

Sf Sf 1.03 29 
Color 1 in. cell... SOY 26.0R 5S0Y 21.0R 
“% HO AG 05 
re A Rs 33) 
‘; Neutral oil.... 9S.51 98.61 


S.8 
20.27 


4.44 


1.30 
i 
0 


6.08 
o.4 


SOY 4.5K 


20Y LTR 


1.00 

DOY 21.0KR 
08 

AT 

OS .45 





S.1 
20.38 
4.44 
O.S5 
0 
1 
6.08 6.28 6.14 
10.1 8.) 9.2 
6.6 6.6 7.0 
SS Su TD 
5.69 6.07 5.68 
S36 8.48 8.40 
OS.0 71.6 O74 
5 3 4 
6.2 6.2 6.2 
14 14 14 
5.6 8.0 78 


SOY 4.5R B85Y48R R85Y5.0R 


20Y1.7R 2OY LTR 2OY 1LSR 


1.00 1.05 1.45 
DOY ZB.0OR SOY 1S.0R SOY 26.0R 

10 10 09 

6 ae Ry t) 

S24 YS.55 98.26 





Object of and Conclusion of 


Experiment No. 6 


This Experiment had for 
ject to determine if 


the 


its ob- 
time 


elapsed between addition of mois- 
ture to ground meats and the be- 
ginning of the cook had any influ- 
ence on the quality of oil produced. 


It was found that by allowing 
the moistened meats to stand one 


hour 


in the bins the loss was in- 


creased 2.1%, while the refined and 
bleached color remained the same. 
The high standard of the meat run 
directly to the cooker without any 
storage time in the bins is as yet 
unaccounted for. 





EXPERIMENT NO. 6 


CONDITIONS 


1A 

Time of Cook Min........ 40) 

Temp. of Cook ° F........ 207 

Jacket Pressure, Ibs....... 40) 
Minutes Allowed to Stand 

in Cooker Bins.......... GO 


1B 
40 
212 


10 


1A 1B 

Rate of Direct Steam Ad- 
dition Lbs. Per Min...... S83 S83 
Pressure of Direct Steam... 110 110 
Temp. of Preheat eS anal 165 165 


Form of 
Before Preheater...... 


Addition 
.. Steam 


Moisture 
Steam 
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(Table 6—Continued) 


SEED ANALYSIS 

%“ IH,O oe A ee nea ee S. S.4 
art ie on 19.62 20.12 
Re cs i ee ans 4.32 4.32 
VERATS ANALYSIS 

% NH, Before Cook....... 6.08 6.08 
I I,O Before Cook. ...... 9.0 8.6 
CAKH ANALYSIS 
AEN.» we acamadenci 7500CO7D 
J. AAAS 6.00 7.51 
I caret iran tetiw Sct 8.53 8.51 
REFINING TEST 

FJ NaOH Solution........ re 70 
Degrees Baume ......... 14 14 
Te he a eae 9.1 7.0 
OIL ANALYSIS 

ek era Ghiginare ara en 1.71 1.61 
ee Wl. Gs seis cciwes be —" — 
8 eee ee 06 OT 


Y FFA in Oil in Seed. .... 140) 1.99 
Oe are 1 0 
ee re 1 1 
% H,O After Cook........ t.4 6.2 
0 ee ee 7TO.3 GA 
ll di 2 1 
CRIOE 6 ncinncssesseccc tek tem SET ae 


39% Official Earth 
Bleach. .20Y 2.8R 20Y 2.7R 


~ 
~ 
Ma 
~ 
4. 


.OS 6 
Q7T.54 Y7G7T 


€ 


ZA 
® 
= 
= 
~ 
~ 


/€ 





EXPERIMENT NO. 6A 


In order to account for the ercess loss of test 1A over 1B in Experiment No. ti. tico 


additional refinings were made some time later on the oils of these two tests: 


the soap 


stocks analyzed and the loss divided into its constituent parts. 


1A 1B 
Se 1.60 1.55 
SEE St eee eee eee 7.0 7.0 
Degree Baume .......... 14 14 
i ee 9.8 6.4 
Y Moisture in Soapstock.. 39.01 47.80 
Yo Neutral Oil in Soapstock 29.64 11.75 
% T.F.A. in Soapstock.... 51.24 41.75 
Yo NaOH in Soapstock.... 3.61 4.68 


1A 1B 

% Loss Due to F.F.A..... 1.60 La 
% Loss Due to Materials 

Sa age 1.20 SO 
% Toss Due to Saponifica- 

RCO Ory eee eceen eae 2 2.49 
Yo Taoss Due to Neutral Oil 

PP eT e 4.98 1.36 

Analyzed Loss Not Fat.... 1.40 1.09 


The excess loss is due to the presence of some emsulsifying agent. 





Object of and Conclusion of 
Experiment No. 7 


Experiment No. 7 was_ per- 
formed to determine the effect of 
the addition of water to meats be- 
fore cooking under two cooking 
conditions employing 30 and 70 
pounds jacket pressure. The ex- 
periment shows that when using 
30 pounds jacket pressure the best 
extraction is obtained when the 
moisture content of meats was 


raised to 10%. The loss on refin- 
ing decreased as water addition in- 
creased. 

Employing 70 pounds jacket 
pressure the best extraction was 
obtained by increasing the mois- 
ture in meats to about 9%, al- 
though here the variation in stand- 
ard was very little. The quality of 


crude showed improvement over 
that produced from unwetted 
meats, but showed no _ variation 


with increasing moisture content. 
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CAKI 
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% NI 
Stand 
Color 
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EXPERIMENT NO. 7 


CONDITIONS 


1A 1B 1C 2A 2B 2¢ 

Time of cook Oe ce hie 41) 40 40 40 40 40 
Temp. of ME. Wesieasaue 209 209 POD 214 215 215 
Jacket pressure Ibs... 30 30 30 65 65 Oh 
Rate of direct steam addi- m ~ ; 9 

tion Ibs. per min....-.. S3 83 83 83 83 SS 
Pressure of direct steam. . 110 110 110 110 110 110 
Form of moisture addition 

before preheater......- Dry Water Water Water Water Water 
Temp. of preheated seed.. None None None None None None 
SEED ANALYSIS 
— Seer eet S.S S.S S.S 8.3 8.0 8.3 
je Oil hse eekerece ese 19.65 20.50 POS 19.52 19.80 1) 20 
of NH, AS ee ee ae 4.38 4.40 4.40 4.35 4.36 4.45 
% F. F.A. in oil in seed. 1.15 1.50 1.15 1.70 1.30 ‘as, 
% Damage .....---++++: 0 0 0 2 0 » 
% Immature ........---- 2 2 6 2 3 0 
WEATS ANALYSIS 
% NU, before cook. ..... 6.15 6.28 6.05 8.45 6.338 6.48 
% H.O before cook....... 7.2 10.1 12.3 8.7 10.2 11.0 
% HO after cook........ OS 9.1 10.9 6.2 75 78 
CAKE ANALYSIS 
Ce sccudiewanscuaeew 7.0 9.3 10.0 7.2 7.5 7.8 
| See 9.10 6.20 6.96 6.05 6.16 6.34 
SK aks cee anew Keen 8.59 8.67 8.53 8.88 8.90 S83 
0 a a ee 105.8 71.5 81.5 68.1 69.3 71S 
a ee 1 3 1 2 
REFINING TEST 
% NaOH solution 7. 7.0 7.0 7.0 7.0 7.0 
Color .............+....00Y BER B5Y 5.7R 35Y 5.6R 35Y6.2R 35Y6.2R 35Y62R 
Degree Baume ......... 14 14 14 14 14. 14 
ey oi oh) 6.8 6.0 5.4 6.4 6.4 6.8 
3% official earth bleach. .20Y 2.7R 20Y 2.8R 20Y 2.7R 20Y 3.1R 20Y 3.0R 20Y 31k 
OIL ANALYSIS 
a 1.65 1.42 1.29 1.73 1.64 1.67 
Color 1 in cell.......: NOY 47.0R SOY 41.0R WY 43.0R 50Y 76.0R 50Y 73.0R 50Y 82.0R 
Ee eee 9 11 OS OS 06 8 
ee SS 69 43 90 7 S4 
% Newtral off .......c0s NT3T 97.78 98.20 97.29 97.42 97.41 





Object of and Conclusion of 
Experiment No. 8 


The object of Experiment No. 8 
was to compare the use of high and 
low jacket pressure, or high and 
low temperature cooking. 

The results show in all three 
cases a slightly lower loss that is 


in favor of the low jacket pressure. 

Where water is added to the 
meats there is an improvement in 
color of oil and a slight decrease in 


extraction with the low jacket 
pressure. When the meats are 
cooked without previous addition 


of water the reverse is true. 
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EXPERIME 


INT NO. 8 








1A 1B 2A 2B SA - 
CONDITIONS 
Time of cook min........ 40 4+) 41) 44) 40 4) 
Zee. of cook * Foo sisscs 202 212 206 215 209 215 
Jacket pressure Ibs....... 30 70 30 70 30 63 
Rate of direct steam addi- 
tion Ibs. per min....... 27 27 S35 83 83 &° 
Pressure of direct steam... 110 110 110 11” 110 ll) 
Form of moisture addition 
before preheater ....... Dry Dry Dry Dry Water Water 
SEED ANALYSIS 
ENS ta aG aamune ane 9.0 9.5 0.1 8.7 S.S sy | 
I i acta a eps salsa axel 20.55 21.20 20.80 20.80 20.50 19.9 
A Pree 4.17 4.00 4.530 4.16 4.40 426 | 
YY F.F.A. in oil in seed... 1.25 1.30 1.15 1.40 1.50 1 | 
ee DD ic a sia eee we 1 > 2 1 0 0 | 
Ch SMMMEMPO «2 6ci scces 1 ye 2 1 y 3 
WEATS ANALYSIS : 
7” NI, before cook...... D7 ».60 5.33 7S 6.28 6.33 
% HO before cook...... S.1 rel 8.2 7.6 10.1 02 | 
% H.O after cook....... S.0 7.5 S35 77 9.1 ris) ) 
CAKE ANALYSIS 
VE See eer 7 7.3 S40 7.3 55 re : 
Oe EES Se ae 0.0 S86 Die 6.00 6.20 6.16 
te oid daeas eek cas T.07 T.95 T.97 T.75 8.67 8.0 
IE cs Bk be as ae 73.0 77.8 TA7 Tio 715 693 
REFINING TEST 
% NaOW solution ..... 7.0 7.0 7.0 70 7.0 70 | 
Degree Baume ......... 14 14 14 14 14 14 
2 Be a ee nee D4 DS 1 D4 6.0 64 
Color ............+-....00% GOR Z35Y 5.5R 35Y6.0R 35Y 5.0R 35Y 5.7R 35Y 6S 
39% official earth bleach. ..2OY 26R 2OY 2.2R 20Y 25K 


OL, ANALYSIS 


20Y 2.2K 2Y 28K 20Y 3.02 


OR St ae eran epee 1.29 1.57 32 1.40 1.42 1.44 : 
Color 1 in. cell... ...50Y 30.0R 50Y 50,0R SOY 26.0R SOY 43.0R SOY 41.0R 50Y 73.0R 
EEE na Lei en aia awe s 06 10 10 06 11 A 
I a tein wher a saranda a)4) os oe Ab 69 Si 
% Neutral off ........... BOs 97.75 98.06 98.14 97.78 97.48 





Object of and Conclusion of 
Experiment No. 9 


The object of Experiment No. 9 
was to determine if there was any 
difference in the oil flowing from 
the press at different stages of 
pressing. 


The oil from the first and last 
stages was caught separately ané 
compared with the total oil from 
another press filled from the same 
cooker. The results showed some 
difference in that the first oil gives 
a lower loss than the last flowing 
from the press. 
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EXPERIMENT NO. 9 
Nunvber 1 Number 2 
First Last lirst Last 
Oilfrom Oilfrom Total Oil from Oil from Total 
Tress l’ress Oil Press l’ress il 
u EB-A. 1.29 145 1.39 1.32 1.34 1.40 
<2 OT OD OF OS 10 06 
cv, Neutral oil ....--- 8.03 {7.80 DS.AK) wa) TAM WS.14 
fj GUMS .eeeeeeeeee tT 7 45 61 38 40 
Bee Qaiiwrwieess rel 7.0 7.0 TA) 7.0 70 
oe 14 14 14 14 14 14 
OC GAME ic kcsseeevees 8.6 S89 9.0 $$) 6.0 Dt 
Color ..ceeeeeeeee es SOY DER SOY 5.SR S5Y 5.5R SOY DOR SAY S.3R BAY 5.0R 
uceanenil 20Y 2.5R 20Y 2.4R WY24R =. LY 22K BOY 22K By vee 
Discussion of Results 50 and .40; three within .40 and 
The experimental work given .50; and two over 0.506; with a 


here is to be considered in the light 
of a preliminary survey to deter- 
mine the advisability of further 
investigation. This Committee 
would hesitate at this time to ad- 
vance any theories on the correct 
cooking of prime cottonseed meats. 
There are, however, a few points 
of interest brought out in this 
work. 

In the experimental work above 
a neutral oil determination by Dr. 
Wesson’s method is included. This 
method of analysis was not found 
of any particular value in predict- 
ing or accounting for the loss on 
refining. In some cases, as in Ex- 
periment No. 7, the loss on refining 
seemed to decrease with a decrease 
in materials not fat (reported as 
gums) and with increasing neutral 
oil content. In other experiments 
it fails or only slightly accounts 
for an increase of loss as much as 
3%. 

A comparison of titrated free 
fatty acid in oil produced in the 
mill from a certain seed with that 
shown by the oil extracted from 
the seed according to the official 
method showed close agreement. 
In 47 tests there were five perfect 
checks; nine within variation of 
10; ten within .10 and .20; eleven 
within .20 and .30; seven within 


maximum of variation of .71. 
Average showed F. F. A. Oil 1.41, 
F. F, A. seed 1.28. 

No conclusions could be drawn 
as to all the factors determining 
the color of meal produced. This 
color however, greatly in- 
fluenced by the amount of water 
added to the meats before cooking 
and to the method and amount of 
heat application. 

It is seen that by variation of 
cooking methods or _ procedures 
within usual practical limits it is 
possible to get the same yield of 
oil and still have an oil varying as 
much as 3°. in refining’ loss. The 
proper cooking of Cotton Seed 
Meats seems to be a process de- 
pending upon the regulation of 
several, variable such as moisture, 
in what form and when applied; 
the temperature attained by the 
meats; the rate and time of heat- 
ing and the means of heat appli- 
cation. 

The committee is of the opinion 
that this process offers a valuable 
field for investigation; that the 
work, if possible, should be reduced 
to a more absolute basis than re- 
ported in this survey and that it be 
continued on this and extended to 
other types of seed usually met 
with in oil milling. 


is, 
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Report of the Smalley Foundation 


Committee 


Meal 
1927-1928 Season 


Co-operative 
for the 


BY HI. C. 


N tables Nos. I to V following 
] will appear a summary of the 

results of co-operative analyt- 
ical work of the Smalley Founda- 
tion for oil and ammonia for the 
past year. This work was con- 
cluded with sample No. 30, re- 
ported on April 11, 1928. During 
this year 91 collaborators have par- 
ticipated, as compared to 81, 75, 78 
and 88 for the four preceding 
years. 

Table No. I gives the standing 
of the 42 collaborators who re- 
ported oil determinations on all 
samples. In the previous year 43 
collaborators reported on all of the 
samples, as compared to 35, 29 and 
36, respectively in the three pre- 
ceding years. 

In Table No. II appears the cor- 
responding standing of the 63 col- 
laborators who reported ammonia 
results on all samples. In the pre- 
vious year 65 reported on all of the 
samples, as compared to 52, 42 and 
50 in the three preceding years. 

Table No. III gives the combined 
laboratory average standing for 
both oil and ammonia for the 42 
collaborators who reported both oil 
and ammonia on all of the samples. 
In the previous year 43 collabo- 
rators reported oil and ammonia 
results on all samples, as compared 
to 34, 28 and 36 for the three pre- 
ceding years. 

Table No. IV gives the summary 
of the results of other collaborators 
who have failed to report on all 


MOORE, CHAIRMAN 





Samples 


| 


samples, but whose results deal 
recognition. t 

Table No. V gives briefly an ide 
of the range of agreement of re. 
sults for oil and ammonia sepa. 
rately on the 30 samples. For ge. 


ample, the best general agreemen 


among the collaborators for oil js 
found in the case of sample No. 12 
and for ammonia on sample No, 
11; likewise the poorest agreement} 
among all collaborators for both oil 
and ammonia is in the case of 
sample No. 9. This table is ip 
teresting in showing the maxi 
mum, minimum and average nun- 
ber of collaborators in the case 0! 
oil and ammonia within the thre 
ranges chosen for all samples. 

The committee decided not t 
count sample No. 9 in the tabula 
tion of results, as announced o 
the report for sample No. 15, » 
this year’s average is based on 2 
samples. The committee is gener 
ally opposed to eliminating any of 
the samples from the final tabula 
tion, but the complaints on No. $ 
came from so many of the collabo 
rators, and further investigation 
indicated some _ justification for 
making an exception in this case, 
that the committee decided not t 
include it in the final tabulation. 
The results in Table V will ten 
to confirm the committee’s judy 
ment in this action. 

The prize awards for the bet 
work done on the 29 samples at 
the same as for the past sever 
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vears, and as published in the Cot- 
ton Oil Press in 1923. The win- 
ners of these awards for the past 
vear are as follows: 

" The laboratory cup for the high- 
est efficiency in the determination 
of both oil and ammonia is 
awarded to No. 78, E. H. Tenent, 
International Sugar Feed Co., 
Memphis, Tenn., whose average is 
99,934 per cent. The certificate for 
second place is awarded to No. 77, 
L. B. Forbes Laboratories, Mem- 
phis, Tenn., whose average ef- 
ficiency is 99.919'2 per cent. The 
corresponding percentages for the 
two previous years were 99.8991, 
and 99.89214, 99.901 and 99.869, 
respectively. 

The collaborators are reminded 
again that the present cup was 
generously furnished the Society 
by Dr. H. B. Battle of Montgom- 
ery, after he had won permanently 
the original cup, having won it on 
three different occasions. This year 
is the second award of this cup, 
being awarded the previous year 
to Dr. W. F. Hand, State Chemist, 
A. & M. College, Mississippi. The 
chairman believes that this present 
cup should be hereafter referred 
to as the Battle cup. 

The certificate for the highest 
efficiency in the determination of 
oil is awarded to No. 78, E. H. 
Tenent, International Sugar Feed 
Co., Memphis, Tenn., whose aver- 
age is 99.920 per cent, and the 
certificate for second place is 
awarded to No. 77, L. B. Forbes 
Laboratories, Memphis, Tenn., 
whose average is 99.895 per cent. 
The corresponding percentages for 
the two previous years were 99.878 
and 99.852 per cent, and 99.871 
and 99.786 per cent, respectively. 

The two certificates for the high- 
est efficiency in the determination 
of ammonia are awarded to No. 24, 
Southwestern Laboratories, Dallas, 


Texas, and No. 73, George K, Red- 
ding, The Larrowe Milling Co., 
Rossford, Ohio, who are tied for 
first place, their average efficiency 
being 99.979 per cent. The certifi- 
cate for second place is awarded to 
No. 12, W. R. Austin, Armour Fer- 
tilizer Works, Nashville, Tenn., 
whose average is 99.965 per cent. 
The corresponding percentages for 
the two previous years were 99.996 
and 99.988 per cent, and 99.966 
and 99.966 per cent (tied for first 
place) and 99,956 second place, 
respectively. 

In accordance with the resolution 
adopted by the American Oil 
Chemists’ Society, the identity of 
the other collaborators will not be 
disclosed. 

It will be observed from the 
foregoing that the percentage ef- 
ficiency for oil and for the com- 
bined oil and ammonia work is 
higher than for last year, although 
the average for ammonia is slightly 
under last year’s result. 

The method for determining the 
standing of the various collabo- 
rators and their per cent efficiency 
is the same as has been used for 
several years past, and is fully 
described in the January, 1923, is- 
sue of the Cotton Oil Press, Vol. 
VI, No. 9, Page 33. The same rule 
also has been used as heretofore in 
calculating the accepted averages. 
As there have been several re- 
quests recently for a description of 
this method, it is given here as 
follows: 

All results are listed in an as- 
cending order from the lowest to 
the highest and a_ preliminary 
average calculated after omitting 
results which are obviously ex- 
treme. Next, all results within plus 
or minus 0.10 per cent from the 
preliminary average are taken and 
a new average called “A” is cal- 
culated. In other words, if 7.50 is 
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the preliminary average, then all 
results from 7.40 to 7.60 inclusive 
are taken. Next is found the larg- 
est number of results within the 
“A” group which are within a 
range of 0.10 per cent, (that is, 
say, 7.40 to 7.50 inclusive, 7.41 to 
7.51 inclusive, or 7.45 to 7.55 in- 
clusive, etc.) and the results in 
this group used to calculate aver- 
age “B”. The accepted average is 
the average of “A” and “B” taken 
to the nearest 0.01. In case this 
calculated average should be ex- 
actly half way between two values 
0.01 apart, then the “B” result is 
favored, that is, in case the “A” re- 
sult is 7.500 and “B” 7.510 and the 
average of “A” and “B” 7.505, 
the average would be 7.51. 

It is hoped that there is no mis- 
take in the results appearing in 
Tables I to V inclusive. These have 
been mostly double checked and 
yet as there are so many figures 
involved, there may be some slight 
error. 

With the exception of Sample 
No. 9, there have been very few 
complaints on the samples, and the 


chairman feels that a _ vote of 
thanks and appreciation is due 
Thomas C. Law for his care and 


painstaking work in the prepara- 
ticn and handling of the samples. 
The collaborators generally prob- 
ably do not realize the amount of 
work and care required for the 
proper handling of these samples. 
This work is done without profit, 
and if one’s time is counted, is 
done at a distinct loss. An unsel- 
fish interest in the American Oil 
Chemists’ Society and its collabora- 
tive work and a desire to be of ser- 
vice in its promotion is the motive 
power of this office. 

The average of the efficiencies 
for both oil and ammonia on the 
29 samples for the ten highest col- 
laborators this year was 99.888, as 


compared to 99.862 for the pre. 
vious year. 

The average of all accepted re. 
sults for oil for the 29 samples jg 
6.85 per cent. The similar average 
for the previous year was 7,63. 
The average number of points of 
in oil for the ten highest collabora. 
tors this year is 33.4 points and for 
the previous year 46.9 points. The 
average efficiency in oil for the tep 
highest collaborators was 99,839 
and 99.795, respectively. 

Likewise for the ammonia re- 
sults, the average of the accepted 
values is 8.03 per cent. The simi- 
lar average for the previous year 
was 8.16 per cent. The average 
number of points off for the ten 
highest collaborators this year is 
10.5 points and for the previous 
year 8.1 points. Thé average ef- 
ficiency in ammonia for the ten 
highest collaborators was 99.955 
and 99.967 respectively. 

An opportunity has been af- 
forded all collaborators to be ad- 
vised by wire collect, in case their 
reports are not received in time 
each week, or in case there seems 
to be a typographical error in their 
reports. Only 38 of the collabora- 
tors have taken advantage of this 
offer, while one or two others have 
been disappointed in finding their 
results omitted from some report. 
According to our rule, only results 
which are received up to and in- 
cluding Tuesday of each week are 
to be accepted; however all results 
which have been received up to 
Wednesday morning of each week 
before the final copy is sent to the 
printer have been accepted. These 
last results, however, have not 
been included in calculating the ac- 
cepted average. It is possible that 
the number of results received af- 
ter the average has been calculated 
might change the accepted average 
as much as 0.01 per cent, although 
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this condition would rarely arise. 

This year’s report of the Smalley 
Foundation shows much progress. 
More collaborators were enrolled 
than in any previous year, while 
the efficiency of the analysts is im- 
proving. The value of this work is 
unquestionable and is being more 
fully appreciated each year. The 
committee has requested no ad- 
ditional work from the collabora- 
tors this past year, and the fore- 
going summarizes the year’s ac- 
tivity. 

It should be noted again that the 
purpose of the Smalley Foundation 
is not to provide a contest to win 
a prize, but through co-operation 
to improve the quality and the 
standard of the analytical work of 
all analysts engaged in making oil 
and ammonia determinations. That 
it is succeeding in its purpose is 
shown by the continually increas- 
ing number of analysts participat- 
ing in the collaborative analytical 
work and also by the improvement 
in the general agreement of their 
results, as shown by the annual re- 
ports for several years back. It is 
to be hoped that future years will 
show still more progress. 

In concluding, the chairman 
wishes to thank the collaborators 
and the members of the committee 
for their co-operation, and to add 
that he feels this important work 
will be best served another year 
under the direction of a new chair- 
man, and recommends such an ap- 
pointment. He wishes to thank the 
American Oil Chemists’ Society 
for the opportunity of serving in 
this capacity for a number of years 
past, and is grateful indeed if this 
service has helped in some measure 
in promoting this important work. 

Personnel of committee: H. C. 
Moore, Chairman; C. A. Butt, L. 
B. Forbes, H. B. Battle, E. H. 
Tenent, M. G. Boulware. 
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Taste I]—Ammonia Results, All 29 8 36 0124 99.848 TABLE 
Ss Ss ‘ = 
Samples 26) (21 7 0128 o080 
(Average analysis 8.03) (44 37 0128 99.84] Rank 
Points Av. per 32 (35 3S 0131 99.837 1 
Rank An. No. off sample Efficiency 9 
(42 38 0131 99.827 i 8 
(24 D OO1T 99.979 : 
34 40 41 .O141 99,895 
:- @ 5 6.0017: 99.979 99.825 5 
35 17 42— «O14 99.820 , 
3 2 8 0028 99.965 oa vs 
: J . as 36 (11 44 0152 99,811 ‘ 
8 
4 (39 10 0034 99.958 (38 44 0152 99.811 | . 
(78 10 0034 99.958 (55 44 0152 99.81] 10 
. oe an - 11 
G 2 11 OO8S 99.953 89 29 45 O01 5D 99.807 9 
7 no 0 12—s«wsT 99.949 40 8 646 0159 99.802 18 
-~ 14 
§ (41 13 O04 99.944 41 91 47 0162 99.798 15 
~? 
(77 138 OAS 99.944 42 (26 54 0186 99.768 16 
ne ~ - : 17 
(70 t 186 99.768 
10 (57 14 048 99.940 : 4 186 99.768 ; 18 
(74 14 .OO18 99.940 4H 67 57) = OINT 99.755 19 
45 27 59 .0204 99.746 — 
12 89 15 0052 99.935 I 
iG 6 61 210 99.738 
13 23 18 0062 99.923 TABL 
47 37 62 02 99.73 : 
14 2 2 069 99.914 ; _ a if 034 tors 
(S2 H2 M214 99.734 
15 19 22 OOTE 99.905 
49 S4 64 0221 99.725 | Anal 
(4 23 0079 99.902 Py 
50 15 G6 0228 99.716 1 
16 (20 23 0079 99.902 5 
m1 65 67 0231 99.713 1G 
(33 23 0079 = 99.902 
33 D1 70 .0241 99.700 : 18 
ox . 199 8 
19 (10 25 0086 99.893 52 (G1 74 0255 99.683 = 
) ya ye ay" 
(49 25 0086 99.893 (68 74 0255 99.683 
21 52 27 0093 99.884 5 20 85 0293 99.635 aos 
29 (2 28 0097 99.879 56 46 100 0845 99.570 
(75 28 0097 99.879 57 n4 101 0348 99.567 
>4 4 30 010 aa , oS 7 104 03859 99.555 
2 a 0103 99.872 | . 
59 «=—si«GG,—‘i20G——(its«iCOGG—Ss«O9"= BI cn 
Ain, 
25 : : 0107 99.867 - m , 
25 (13 31 107 19.867 60 5S (121 o417 99.481 eee 
3 é M107 99.867 
(48 «81 010 90.88 61 34 189 0479 99.408 
9 29 = . Max. 
27 14 33 0114 99.858 62 63 140 0483 99.398 Mi 
Min, 


28 32 35 0121 99.849 63 71 144 0497 99.381 Aver 
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Taste III Oi] and Ammonia Results, 20 22 99.665 
All Samples 21 6 99.652 
22 37 99.646 
Rank Analyst fliciency 23 89 99.6421, 
1 78 99.934 24 61 99.627). 
9 77 99.9194 25 85 99.6211. 
3 4 99.91614 26 3 99.621 
4 O5, 99.914 27 8 99.606 
5 7 99.892 28 67 99.608 
6 37 99.8741%4 29 38 99.5731. 
; 41 99.871Y, 20 70 99.481 
@ 33 99.868 31 S4 99.480 
. th 99.853 32 4 99.468 
0 73 99.8411, 33 46 99.4121 
1 23 99.838 34 68 99.396 14 
9 20) 99.833 44 35 7 99.319 
. 39 99.790 36 4) 99.2601, 
14 3 99.786 37 82 99.213 
15 49 99.762 Y, 38 42 99.168 
16 °4 99.729%, 39 71 99.142 
17 2 99.713 40 58 98.8861, 
18 52 99.690 41 91 98.648 
19 nD 99.676 4% 42 03 98.584 
Taste 1V—Results of Other Collabora- 31 28 28 
tors Whose Results Deserve Recognition ab 2s Some 65 
47 20 134 302 
No. samples Points off m4) 28 27 97 
Analyst reported on Oil Ammonia 4 og 186 * 
1 23 oe je 64 28 acs 99 
5 26 280 99 69 26 214. 3 
16 28 vr 89 80 26 75 
18 25-27 299 51 83 28 seats 107 
2S 21 jet 82 S7 26 155 S 
29 28 249 82 *29 samples; reported in Table II. 
TABLE V 
No. Collaborators No. Results No. Results No. Results Sample 
reporting +.10 +.05 +02 No. 
OIL 
Max. uniformity ...... 52 44 34 22 12 
Min. uniformity ....... a1 30 20 6 9 
Average uniformity .... 51 40 30 15 
AMMONIA 
Max. uniformity ...... 83 79 73 46 11 
Min, uniformity ....... 82 70 49 23 9 
77 65 40 


Average uniformity .... 80 
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Standardization of  Lovi- 


bond Glasses 


(Investigation in Co-operation with 
A. O. C. S.) 


Report for March, 1928 


(Names in parentheses at ends 
of several sections of the report 
indicate individuals principally re- 
sponsible for the work described.) 
I. Continuation of Investigation 
of the Sixty-five 35-Y Glasses Sub- 
mitted by A.O.C.S. in August, 
1927. 

A condensed report giving the 
final findings on these glasses is 
nearly ready. This report will give 
the following data for each of 
these glasses: 

(1) The rigorous equivalent of 
color quality in terms of yellow 
and red (both varying from glass 
to glass). 

(2) The practical equivalent in 
terms of 35-Y x-red. 

(3) The sunlight transmission 
for (a) unidirectional illumination 
normal to the surface of the glass, 
and (b) diffuse illumination. 

(4) The percentage difference 
between the transmission for dif- 


fuse and unidirectional illumina- 
tion. 
(5) The percentage departure 


from the sunlight transmission for 
standard 35-Y. 

(6) The percentage departure 
from the sunlight transmission 
proper to the yellow numeral as- 
signed to the glass in the present 
calibration. 

The matter of most interest to 
the chemist using these glasses 
under present conditions will be 
the practical equivalent. This 
states that, in quality of color (hue 


and saturation), the glass is prag. | 
tically equivalent to standard 35-Y | 

x-red where x has been deter. 
mined for each glass from a great 
number of observations by three 
different observers. The maximum 
value of x (i. e. the numeral of 
the red glass required to be com. 
bined with standard 35-Y in order 
to match the test glass) is only | 
0.24. In other words, in this collec. 
tion of sixty-five glasses, the one 
farthest from correct can be prac. 
tically matched in hue and satura- 
tion by a combination consisting 
of standard 35-Y and 0.24-R. How- 
ever, nearly all of these glasses are 
reddish relative to the standard. 
the average error being about 
C.11-R. 

The errors in transmission for 
sunlight are large enough to be 
important in only a few cases. 

The spectral transmission curves 
of a number of these glasses are 
being plotted and compared with 
the standard. (Priest, Gibson, 
Judd, Walker, Brown, Riley). 

II. Temperature Coefficient of 
Color of Lovibond Glasses and Cot- 
ton Seed Oil. 


This investigation, mentioned in | 


re - _ 


ae eal ee per ae 


the report for February, has been 
extended. 

The determinations on the 35-Y 
glass alone have been repeated by 
another observer 
substantial agreement with the 
previous determination. Similar 
determinations have been made on 
the glass combination 35-Y 7.2-R 
and on cotton seed oil itself. It is 
found that the changes in the red 
and yellow glasses are, to a certain 
extent, compensating so that the 
resultant change for the combina- 
tion is less than for 35-Y alone. A 


with results in | 
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temperature change of about 20°C 
would be required to change the 
color by 0.1-R. Similar (prelimin- 
ary) determinations on the oil 
(two samples, about 35-Y 7-R) it- 
clearly that the 


self indicate 
color are 


changes in quality of 
even smaller than for the glasses. 
They are quite negligible for a 
temperature change of 25°C. The 
transmission of the oil increases 
very slowly with temperature, but 
this change (about 2°. for tem- 
perature change of 25°C) is also 
entirely negligible in the practice 
of color grading oil. (Judd). 

ll. Further Calibration of Bu- 
reau of Standards Set of Lovibond 
Yellow Glasses (B. S. 9940). 

Spectral transmission measure- 
ments have been made for the fol- 
lowing yellow glasses (designated 
by the makers’ marks) : 

0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 
0.07, 0.08, 0.09, 0.10, 0.20, 0.30, 
(0.40, 0.50, 0.60, 0.70, 0.80, 0.90. 

The experimental work on these 
determinations is nearly completed. 
(Gibson, Brown). 

IV. Sensibility to Change in Yel- 
low and Red at 35-Y and at 35-Y 
7.6-R on the Lovibond Scale. 

In order to check and _ supple- 
ment the estimates of sensibility 
given in the February report, fur- 
ther observations have been made 
to obtain estimates of least read 
and yellow differences perceptible 
with certainty at 35-Y and at 35-Y 
7.6-R. These estimates are as fol- 
lows: 


also been 
these sen- 


Experiments have 
made to discover how 
sibilities depend upon brightness. 
Estimates of sensibility were made 
at four widely different brightness 
levels, the highest being very much 
higher than would ever be used in 


practical work and the _ lowest, 
much lower than would be used. 
(The respective retinal illumina- 


tions were roughly 10,000 photons, 
1,000 photons, 100 photons, 10 pho- 
tons.) The following estimates of 
least differences perceptible with 
certainty at 35-Y were made by 
Judd. 


Retinal Yellow Red 
Illumination dif. dif. 
10000 photons ee 0.05 

1000 1.3 06 
14M) 1.7 OT 
10 10 10 


It will be noted that the sensibil- 

ity is nearly constant over a very 
wide range of ordinary brightness 
levels such as are commonly used. 
There is, however, as would be ex- 
pected, a notable decrease in sen- 
sibility at very low brightness. It 
is probably fair to say that the 
sensibility is practically constant 
over a brightness range which the 
observer would instinctively feel to 
be satisfactory for such observa- 
tions. (Judd, Walker, Priest). 
V. Approximate Empiric Equiv- 
alence of Small Differences in Red 
and Small Differences in Yellow at 
35-Y on the Lovibond Scale. 

The approximate empiric equiv- 
alence of small differences in red 





Least Differences Perceptible 
With Certainty 


At 35-Y At 35-Y 7-6-R 
Yel. Red Yel. Red 
dif. dif. dif, dif. 
Estimated by Walker, at moderate brightness, 
north sky illumination ............++- 1.5 0.028 5.6 
Estimated by Judd, at very high brightness, 
12 0.05 1.3 0.068 


artificial sunlight 
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and yellow at about 35-Y, men- 
tioned in the February report, has 
been investigated more carefully. 
The _ original observation (by 
Judd) that 0.1-R might be sub- 
stituted for 5-Y has been substan- 
tially verified by two other ob- 
servers (Priest and Walker). It 
has also been noted that the basis 
of this equivalence is equality of 
dominant wavelengths, It has been 
shown by computation that the in- 
crease in dominant wavelengths due 
to adding 5-Y is equal to the in- 
crease due to adding O.1 R. The 
equality of dominant wavelengths 
appears to be the determining ele- 
ment in the empiric color match. 
The increase in purity due to add- 
ing the yellow is much greater 
than the increase due to red; but 
this is of relatively little impor- 
tance in determining the color 
match when only small differences 
are involved. For differences 
greater than 0.2-R (or 10-Y) this 
practical equivalence begins’ to 
break down. That is, if we have a 
two-part matched field (at 35-Y) 
and add yellow to one side and red 
to the other in the ratio of 50 to 1. 
the side to which the yellow is 
added will appear more saturated 
if the yellow increment is greater 


than about 10. (Priest, Judd, 
Walker). 
VI. Review and Reduction’ of 


Earlier Data on Bureau of Stand- 
ards Lovibond Red Glasses (B. S. 
9940). 


The standard red scale adopted 
by Priest and Gibson in May, 1927, 
is based fundamentally on the spec- 
tral transmission of the glasses 
determined by Gibson and Harris 
(years 1923-24) as published in B. 
S. Sci. Paper 547. Less reliable 
data for glasses of nominal inte- 
gral numerals from 3 to 20, inclu- 
sive, by Dr. M. Katherine Frehafer 


May, 199 


(unpublished, but preserved ip our 
files) have been available since 
1920. Using these data, the compu. 
tation analogous to the first Step in 
obtaining the Priest-Gibson nu. 
merals has been carr’ed through, 
This computation is sufficient to 
show to what extent the numeral 
are affected by computing them 
from these entirely independent 
data on spectral transmission. No 





weight is to be attached to these | 


earlier results in determining the 
accurate values of the numerals tp 
be adopted. They are of interest. 
however, in the following aspects: 


(1) They show that approxi- 
mately the correct numerals are 
obtained from spectral transmis- 


sion data much less extensive and 
precise than the data of Gibson and 
Harris. 

(2) They indicate independ- 
ently that there are no gross errors 
in the numerals due to unknown 
errors in the spectral transmission 
data of Gibson and Harris. 

The following table shows the 
discrepancies in numerals com- 
puted from the two sets of data: 


Differences in Computed 


Maker's Numerals (lrehafer 
Numeral Data Minus Gibson-Harris Data 
3.0 +0.02 
4.4) O35 
m0 09 
6.0) 11 
7.0 OD 
7.6 10 
S.0 2 
94) + JAM 
10.0 14 
11.0 + O7 
12.0 1 
13.0 + 4 
14.0 L 19 
Io + 15 
16.0 sam 
17.0 + 2 
18.0) ‘J. 
19.0 + 11 
20.0 - 40 


(Gibson, Riley) 
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vil. Further Data on Bureau of 
standards Lovibond Red Glasses 


(B. S. 9940). 

The spectral transmission of red 
glass marked 1.75 (maker’s nu- 
meral) in the Bureau of Standards 
set (B. S. 9940) has been deter- 
mined. 

Three more red glasses in the 
Bureau of Standards set (B. S. 
9940) have been calibrated (by 
computation from spectral trans- 
mission) in terms of the scale of 
Priest and Gibson. The results are 


as follows: 


Maker’s Priest-Gibson 
Numeral Numeral 
1.75 1.92 
1.85 2.10 
3.7 3.80 


We have now exhausted the pos- 
sibilities in selection of individual 
glasses (from this set) to repre- 
sent exact tenths and exact inte 
gers from 1 to 10 on the Priest- 
Gibson scale as adopted in May, 
1927. The final findings are given 
in the following table: 


Maker's 
Numeral ; 
on Glass Computed 
Selected Numeral 
Desired as Closest (Priest Computed 
Exact to De Gibson Minus 
Numeral sired Value Scale) Desired 
0.100 OA 0.104 +O O04 
200 Jn 109 01 
300 .18 205 04 
400 2S 5) 5 
mh tn) 405 OO 
00 AG RTs; OOT 
TOO 2G 711 L O11 
S00 4 SOG + 0005 
SW) 74 OO “00 
1.000 S6 1.0023 L .OO8 
2.00 1L.S LOO mira) 
3.00 28 2.99 O1 
4.00 3.9 394 AMS 
5.00 1 5.08 LOS 
6.00 n.6 6.16 + 16 
7.00 G.S 6.85 1d 
SM) 8.2 8.04 + JH 
9.00 9.0 0.17 + 17 
1000 98 10.00 00 


(Gibson, Walker) 


VIII. New Equipment for Com- 


paring Lovibond Glasses in Arti- 
ficial Daylight and for Tests of 
Color Sense. 

Equipment designed to be used 
with the Martens photometer in 
comparing Lovibond glasses _ in 
artificial sunlight has been con- 
structed and installed. It is now 
being used in the routine examina- 
tion of glasses submitted by the 
A.0.C.S. This new equipment pro- 
vides a much higher field bright- 
ness than has been used heretofore. 
Comparison of glasses need no 
longer be delayed because of lack 
of suitable illumination on dark 


days. The new equipment, acces- 
sory to the Martens photometer, 
consists essentially of: 

(1) A magnesia lined sheet 
metal lamp inclosure containing 
two 100-watt gas-filled tungsten 
lamps. The light used proceeds 


from the white wall of this in- 
closure through a hole in one side. 

(2) A Davis-Gibson filter 
which reduces the light to equiva- 
Icnce with noon sunlight. 

(3) A biprism and lenses at- 
tached to the Martens photometer 
so as to properly direct the light 
and give a uniform field of view in 
the photometer. 

A few glasses previously graded 
in natural north skylight have been 
regraded with the new apparatus 
with entirely consistent results, 

This apparatus will also serve 
for tests of color sense such as 
were made at Memphis by Priest 
in May, 1927 (See OIL AND FAT 
INDUSTRIES, March, 1928). It is in 
fact the same apparatus with the 
added feature of constant standard 
artificial sunlight illumination. The 
variability of natural illumination 
being eliminated, the results for 
different observers will be compar- 
able with much less question as to 
the significance of the comparison. 
(Priest). 
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IX. Design of Instrument for 


Using Lovibond Glasses. 


An instrument intended to 
greatly increase the convenience 
and accuracy of using the Lovi- 
bond glasses in color grading oil 
has been designed and is now being 
constructed in the Bureau of 
Standards instrument shop. The 
essential features of this instru- 
ment are: 

(1) Use of the Martens photo- 
meter as an observing instrument 
and as a means of obtaining a 
brightness match and a measure- 
ment of transmission. 

(2) Mounting of glasses in 
wheels as in Bailey’s colorimeter. 

(3) Use of standard artificial 
daylight. (Priest). 
X. Progress on Routine Calibra- 
tion of Red Glasses Submitted by 
A.O.CS. 

Twenty-five red glasses sub- 
mitted February 17th have been 


graded, reported, and returneg 
(Date of report, March 3rd, Date 
of shipment to Mr. Putland, March 
5th.) 


Twenty-five red glasses  gyp. 
mitted March 5th have beeg 
graded, reported and_ returned 


(Date of report, March 10th. Date 
of shipment to Mr. Pultand, Mareh 
14th.) 

The grading of twenty-four red 
glasses submitted March 16th js 
nearly completed. (One glass re. 
ceived without A.O.C.S. No: in this 
shipment was_ returned imme. 
diately without being graded.) 

Twenty-four red glasses were re. 
ceived March 29th. 

Including the glasses received 
March 16th, the total number of 
red glasses graded under the pres- 
ent arrangement for routine grad- 
ing (First lot submitted January 
16, 1928) has been 117. (Walker), 

IRWIN G. PRIEST, 
Chief, Colorimetry Section 
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